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INTRODUCTION 


The largest acreage of rice in the United States in one area is in 
southwestern Louisiana within the parishes of Acadia, Allen, Beau- 
regard, Calcasieu, Cameron, Evangeline, Jefferson Davis, Lafayette, 
St. Landry, and Vermilion (fig. 1). In this section, rice was first 
grown in small patches by Acadian settlers for home use. These 
people selected for rice growing the low places on the prairies where 
water would accumulate after rains. The crop was sown by hand, 
cut with a sickle, and threshed with a flail. With no facilities for 
supplying water when needed by the crop, production was small and 
uncertain. The commercial production of rice could not be developed 
by these methods without an unlimited supply of cheap labor, such 
as exists in the rice-producing countries of the Orient. This kind 
of labor was not obtainable, and without it the development of the 
rice industry was dependent upon the use of machinery. 

It was first demonstrated in Acadia Parish by settlers from the 
upper part of the Mississippi Valley that rice could be produced 
profitably on the prairie lands by the use of wheat-farming machin- 
ery if irrigation water could be cheaply obtained. The successful 
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lifting of water by steam pumps from a bayou near Crowley in 
1885 was the first step in developing the rice industry of south- 
western Louisiana. The canal systems which were soon organized 
enlarged the possibilities and contributed greatly toward making 
rice the money crop of this section of the State. 

In 1887 rice culture began to assume some importance in this part 
of Louisiana. In 1889 Louisiana became the leading rice-producing 
State, with a total area of 84,377 acres, of which 25,637 acres 
were located in the southwestern prairie region. As early as 1899 
the rice area of this section had increased to 146,735 acres, and since 
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Fie. 1.—Outline map of southwestern Louisiana, showing the parishes in which rice was 
grown. in 1923. The shaded portion of the map shows the distribution of the rice 
acreage within these parishes. Inset: Outline map of Louisiana, showing in black 
the rice-producing parishes of southwestern Louisiana 


then this area has led all sections of the United States in the acreage — 


and production of this crop. 

The center of rice production in southwestern Louisiana has been 
Acadia Parish, the eastern part of Calcasieu, now known as Jeffer- 
son Davis Parish, and the northern and eastern parts of Vermilion 
Parish. In 1889 Acadia Parish had 15,352 acres of rice, Calcasieu 
Parish 8,655 acres, and Vermilion Parish 1,507 acres. The rice acre- 
age of these parishes steadily increased during each succeeding dec- 
ade, reaching the maximum in 1920. In this year there were in 
Acadia Parish 156,089 acres, Calcasieu Parish 90,060 acres, and 
Vermilion Parish 132,793 acres. 
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The acreage, acre yield, and production of rice in southwestern 
Louisiana from 1911 to 1923, inclusive, are compared in Table 1 with 
the acreage, acre yield, and production in Louisiana and in the 
United States for the same period. 


TABLE 1.—Acreage, acre yield, and production of rice in southwestern Louwisi- 
ana, in Louisiana,’ and in the United States’ during the 13-year period from 
1911 to 1923, inclusive 


Southwestern Louisiana Louisiana United States 
Production Production Production 
Year (bushels) (bushels) (bushels) 
INCreacey | saga ap poe |) PACT CSC. ae a | Acreage 

Per Per Per 

aie Total Bore Total Sa Total 
Olio eet! 271,897 | 34.7 | 9,428,319 | 359,616 | 36.4 | 13, 079, 706 696, 000 | 33.0] 22, 934, 000 
IANA eee ee 291,094 | 33.0] 9,600,820} 352,549 | 36.2 | 12, 773, 657 723,000 | 34.7] 25, 054, 000 
TONIG ok Ce 333, 922 | 29.4] 9,815,902 | 400,222] 30.6 | 12, 244, 008 827,000 | 31.1] 25, 744, 000 
HOVER a he 287,215 | 33.4 | 9, 588,031 | 333,824 | 35.6 | 11, 872, 752 694,000 | 34.1} 23, 649, 000 
110) Ase 336, 088 | 30.7 | 10, 315, 750 | 397,498 | 32.7 | 12, 983, 796 803,000 | 36.1 | 28, 947, 000 
143) Gees 371, 766 | 42.4 | 15, 753,398 | 446,571 | 48.2 | 19, 297, 839 869, 000 | 47.0] 40,861, 000 
1G eee eee 429,315 | 33.5 | 14, 363, 218 | 506,399 | 34.7 |} 17, 594, 823 981,000 | 35.4} 34, 739, 000 
NOUS: = te 491,893 | 32.3 | 15, 903, 814 | 580,920 | 33.5] 19,484,566} 1,119,000 | 34.5] 38, 606, 000 
150) Ce aa ee a 500, 669 | 34.3 | 17, 183,829 | 560,724 | 34.7 | 19,481,342 | 1,063,000 | 39.5 | 41, 985, 000 
920) ey eo 611, 036 | 32.8 | 20, 063,206 | 754,081 | 34.5 | 26,052,320 | 1,336,000 | 39.0] 452, 066, 000 
OQT2 4 = 5. 3) 416,162 | 35.5 | 14, 780,758 | 483,644 | 36.9 | 17, 838, 180 921,000 | 40.8] 837,612,000 
ODD )2 we Sas 483, 694 | 35.0 | 16, 930,386 | 557,912 |} 36.8 | 20, 547,349 | 1,055,000] 39.8] 41,965, 000 


HO ZS ee) 426,640 | 31.4 | 13, 395,089 | 473,003 | 32.4 | 15, 325, 367 892,000 | 37.2] 33, 256, 000 


Average_-_| 403,953 | 33.7 | 13,624,809 | 477,459 | 35.2 | 16,813, 516 921,462 | 37.1] 34,416, 769 


1 Compiled from the records of the Louisiana State Rice Milling Co. (Inc.), Crowley, La. 
2 Compiled from the reports of the Bureau of Agricultural Economics, U. S. Department of Agriculture. 


NATURAL FACTORS AFFECTING RICE PRODUCTION 


Rice produces well in regions of high seasonal temperatures where 
its requirements for water can be supplied either directly or indi- 
rectly by precipitation. It grows on many types of soils, though the 
crop is usually more productive on clay than on soils of lighter 
texture. These natural factors, especially temperature and water, 
limit the extension of the rice area. 

The important natural factors which have contributed to the suc- 
cessful development of rice culture in southwestern Louisiana are 
suitable soils underlain by an impervious subsoil, topography, pre- 
cipitation, and temperature. 


SOILS 


There are several types of soils in this region which because of 
topography, texture, and character of subsoil are well adapted to the 
growing of rice. The most typical of these is the Crowley silt loam. 
This soil is the predominating type in Acadia Parish, with 244,160 
acres of the total area of 407,168 acres. It also is found in other 
parishes of southwestern Louisiana and in the rice-producing section 
of Arkansas. — 

The Crowley silt loam ranges in depth from 10 to 25 inches, with 
an average depth of approximately 16 inches. It is a brown or ash- 
gray loam containing from 22.92 to 27.92 per cent of clay, 55.20 to 
68.84 per cent of silt, 4.20 to 12.52 per cent of very fine sand, and 
0.77 to 2.06 per cent of organic matter. There is a sufficient propor- 
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tion of clay in this soil to give it a loamy cohesiveness which may | 
cause puddling when plowed in a wet condition. The subsoil is a _ 
mottled blue and yellow clay, very plastic and extremely impervious. — 
There is no movement of water through this subsoil in situ. Where- © 
ever this clay is properly used in the construction of canal banks and | 
field levees seepage is so small as to be negligible. | 
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TOPOGRAPHY 


The flatness of the surface of this area permits the application of 
irrigation water over large tracts with a limited number of field 


levees. It also permits the | 

pases). 2 beh K oy \y g construction of low broad | 

< f . N : six -3 & 8 N levees, which offer no bar- | 
ja, X cee ‘riers to the use of heavy © 


machinery in the prepara- 
tion of the soil and in har- | 
vesting the crop. 
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Fic. 2.—Diagram showing the maximum, minimum, 
and average rainfall at the Rice Experiment Sta- 
tion, Crowley, La., for each month during the 
14-year period from 1910 to 1928, inclusive . 


Prairies that are com- 
paratively level extend | 
southward from approxi- | 
mately the central part of | 
Calcasieu, Allen, and Evan- | 
geline Parishes to the | 


marshes bordering the Gulf 


of Mexico. In the western 


part of St. Landry and | 


Lafayette Parishes and the 


extreme eastern part of | 
Vermilion Parish the prai- | 


ries slope to the southwest. 


Within this area the alti- © 


tude varies from a few feet 
to 47 feet above sea level. 
As a rule the slope is suffi- 
cient for good drainage by 


gravity, but not too great | 


to prevent the holding of 
irrigation water on large 


tracts by low field levees. — 


PRECIPITATION 


The quantity of water | 
required for the irrigation 


of the rice crop is de- 


pendent upon the precipitation within the area under cultivation 
and upon the watershed of its streams. The average annual precipi- | 
tation recorded at the Rice Experiment Station, Crowley, La., for the | 
period from 1910 to 1922, inclusive, is 56.33 inches. For the same — 
period of years Jennings, La., had an average annual rainfall of 
56.60 inches; Lake Charles, La., 61.57 inches; and Lakeside, La., 
64.51 inches. This precipitation as a source of supply is sufficient to 
meet the water requirements of the crop and is fairly well distributed 
throughout the year. 
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The average monthly precipitation of the months having the 
greatest rainfall at Crowley may be taken as representative of 
southwestern Louisiana, as the rainfall at this station differs but 
slightly from the precipitation at the other localities where records 
are kept. During the 14-year period from 1910 to 1923, inclusive, the 
average precipitation at Crowley, as shown in Table 2 and Figure 2, 
for January was 5.16 inches; June, 4.72 inches; July, 6.89 inches; 
August, 6.21 inches; and December, 6.60 inches. The largest precipi- 
tation during the growing season occurs in July and August, when 
the crop requires its maximum irrigation. Although the precipi- 
tation over this prairie section is heavy, plowing and seeding are 
seldom delayed, nor is there serious loss of grain at harvest, as the 
months in which these field operations are usually done are com- 
paratively dry. 


TABLE 2.—Monthly, average monthly, annual, and average annual precipitation 
at the Rice Hxperiment Station, Crowley, La., for the 14-year period from 
1910 to 1923, inclusive 

{Data in inches] 


Year Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.| Dec. Hs 

SAGES yee gn eh tees 4.04 | 3.05 | 1.26 | 1.59 | 7.61 | 8.18 | 9.76 | 3.60 | 3.83 | 1.90 | 2.42 | 4.30 | 51. 54 
[HILL cee eta es 3. 50 | 1.21 | 2.58 | 5.99 | 1.55 | 4.81 |12.39 | 7.63 | 1.89 | 5.07 | 3.76 |11. 87 | 62. 20 
[IDR Tage Dibra Scr 6.99 | 4.64 | 4.24 | 4.50 | 4.03 | 5.99 | 6.68 | 5.59 | 1.63 | 1.55 79 |17. 04 | 63. 67 
LTS Ye py RO aa 5.63 | 2.78 | 2.60 | 4.66 | 4.01 | 3.47. | 4.67 | 8.55 |13.67 | 5.49 | 2.09 | 3.74 | 61.36 
[OCT ps ee es 96 | 5.01 | 7.13 | 5.59 | 2.28 | 2.48 | 7.28 | 3.48 | 1.78 | 3.09 | 6.92 | 3.68 | 49.68 
WET Gyo ao i oneal 6.62 | 7.33 | 2.48 | .28 | 4.51 | 3.49 | 5.38 |11.07 | 1.14 | 2.64 | 2.15 | 5.44 | 52.48 
ESIGN Pine 6.68 | 1.66 | .34 | 2.46 | 4.90 | 1.93 | 7.70 | 9.82 | 2.69 | 1.81 36 | 5.85 | 46. 20 
INST ee een a 4.05 | 3.52 | 3.67 | 2.53 | 1.38 | 5.63 | 8.85 | 2.51 | 2.29 | .69 | 1.09 | 1.53 | 37. 74 
NOT) SS tai rt ecg 6.10 | 2.95 | 3.44 | 7.91 | 1.50 | 3.98 | 4.74 | 6.01 | 3.75 |10.36 | 6.64 | 4.48 | 61.86 
STO) Se aa pe ei 6. 36 | 6.39 | 1.39 | 4.90 | 8.02 | 4.01 | 6.08 | 6.46 | 3.87 |11.39 | 4.88 | 1.26 | 65.01 
EPG) eee Ee eee 6.97 | 5.37 | 1.62 | 3.28 | 4.43 | 4.52 |10. 56 | 9.10 | 3.66 | 5.17 | 4.15 | 9.18 | 68.01 
SSDI ee ee eee ae 2.79 | 2.25 | 3.63 | 4.49 | 1.77 | 6.69 | 4.26 | 3.04 | 1.71 | 2.93 | 3.73 | 5.40 | 42.69 
LED TS SE ee eee ae 6.38 | 5.17 | 6.31 | 1.58 | 5.59 | 3.86 | 4.62 | 6.29 | 7.28 | 2.98 |10. 23 | 9.60 | 69.89 
OORT ae ele a oe a 5.19 | 4.88 | 7.94 | 5.40 | 7.93 | 7.05 | 3.50 | 3.83 | 7.77 |-2.69 | 6.37 | 8.97 | 71.52 
Average_-_____- 5.16 | 4.01 | 3.47 | 3.94 | 4.25 | 4.72 | 6.89 | 6.21 | 4.07 | 4.13 | 3:97 | 6.60 | 57. 42 
Maximum_____ 6.99 | 7.33 | 7.94 | 7.91 | 8.02 | 8.18 12.39 |11. 07 /18.67 |11. 39 |10. 23 |17.04 | 71. 52 
Minimum ___-_- 96.} 1.21 |) .34.)) . 28; 1. 38) | 1. 93;.) 3. 50° |) 2: 510) 1.14 | .69 | .36 | 1. 26) |, 37. 74 

TEMPERATURE 


Temperature, as well as rainfall, is an important factor in limiting 
the area of rice culture. The largest areas of rice production are 
located in regions having a mean temperature of 75° F. during a 
growing season of five months. The annual mean temperature of 


southwestern Louisiana is 68° F. The proximity of the Gulf of 


Mexico and the numerous streams and lakes in this part of the State 
seem to affect the temperature conditions to such an extent that 


excessive heat in summer and extreme cold in winter seldom occur. 


aa aed 


The range of the annual mean temperature within 100 miles of the 
coast is only 1 degree. Temperature data for the Rice Experiment 
Station at Crowley are given in Table 3 and are shown graphically 
in Figure 8. 
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TABLE 3.—WVean, average mean, maximum, and minimum temperatures at the 
Rice Experiment Station, Crowley, La., for each month during the 14-year — 
period from 1910 to 1923, inclusive 


[Data in degrees F.] 


{ | q 
Year Jan. | Feb. | Mar. Peli ot June | July Aug. | Sept Oct. | Nov.| Dec. © 
ae 
Mean: | 
Ot ee Bae toed Bad od ie 1B 55] 54] 61| 66| 4] 7 81 |. 82} 79] 68] 60 53 
{ae RT ee Sees AO 620 46517 lo 74,1 82) S01 81a) basa ee 55 54 
i Ce Te hes AT) 49° 5S 0 t75) Te) S24] 81 | Soe ee 53 
TIT ef eee en © aes RTE Be 52a 59) 165 (FAT G2 i EPSPs va 65} 65 52 | 
SL Sa aia a 41 51| 561 68 | | 83] 83| 81| 77| 68| 62| 49% 
POTRULIIONS  Fae  | 521) G1 | sa ple7-t 75 82] 98215 801 =e) Pees 54 
BE es he 59 |, 5d.) 68h .65,1°.75:| 80: Sk, Sicls tz 68 | 59 57 | 
ages ee RORY SP 56 [> 56{ “62') “ee |> 70 | "79 | 7 82°! **8i-| 76 een ees 49 
DAR die p25 Ty casks et 44 | 60; 67| 66] 7 S35] -82:\ 1 Sly 4c ae 56 
iD a Ee erg ane Ha 50| 56 | 62b AGT NG se 7 S21. 8351 oe 773. Gf 55 
Lip oo ae, EEE rH EMTs tag el Wie (sO) rv Baan 81 | .81 |* 801)? .6pnn ess 51 
112) Ae een ee | 58| 63] 69] 67] 73| 80] 82] 85] 81] 68| 65| 594 
epi iek Bo | 53] 60} 60]. -71 | 165) 5 281 i S20" Sores 68 | 63 62 
Pc te Se eee 59} 56] 60] 69 | 74) 4 w8kT SSIs 82 1a 7} 357 60 
} Se ee Se ee a Se 
Average _.._____-_.- 54| 56] 61 | 68 | 74| 80| 82/ 82]| 78| 69| 60 | 55 
Maximum | 
TTS Ba SN ee is |e eee UR eee i 7| 91} 921 93:| 94 | aas| 2 *ORieeams 80 
10 a sea ole saree a 7 8 | 93] 88 98. 1021 94] 961) 95 | Sota Re 74 
“os 2 Eee a 75 | 74) 81] (88 | 984° 935] -97'| O5:| Fo7u mepegense 78 
Bai pered 75 Oss) PH os 79| 75] 82] 85} 90] 97] 98] 96] 95| 89] 8&6 79 
FOr S020 ee eee a 7 77| 80] 86| 92} 100] 97] 94] 94] 89] 85 72 
PST Flees as ras hee Se (Ge Greens 1 il Oe Sc acon eee 7| 95| 94] 90} 88 75 | 
SUT aL ee ee 7 7 8} 85] 94] 96-] 95| 94) 94] 90] 85 84 
11S oy Gi eh ie 80°}-82'} 82.) 86 b>) 92) 971-96] 961 92:1 Ort ass 80 
is Gale BA ee ae re aay | 8| 85] 91] 100} 96] 96] 98} 92] 80 80 
iG peri ze) eee 7 7 82} 88] 89] 94] 95| 97] 91] 90] 85 81 
ie le Sell Be: be ie b 80.) 275.) BrP 280iF  91b 95 | 947) 92 | 95 | setae ecm 
TES haa 5 Se T7985. S46 996) 94 Tog 98-65 bh eee ass 82 
idee. Si Re WAL 8 81} 86| 92] 97] 95] 101| 92] 90] 86 83 | 
i d73s ee GS 7 7 83°} 86.) ~ 92°F ~93°| ~ 95°] - 94°] * 91- | sc9o5] ave 77 
Minimum 
[Ede A LOE Ma | 34] si} 63] 69! m{ 6o| 30] 30] 24 
Co elie i ey A aelpeneee [18 S255) 40") 4902 50 G5sb 65-1 ~ G7 Ge] amare 27 | 
(Reso an Ee ee On 248) Soo) 42 aF MnO rege ag 66] 61] 41| 2 31 9 
ide beh OF SR PSs ales i) Wl ieee” C0 Ue” RS ay (1s meet sy gal eee So SS. 22 
Tie ee SSE 2268 275) 29°). S72) 7155") “o684F 69"! “Go Shoshana 25 
IAT iy 8 EE ee Ree eke) ezeses 25 | 32 56 64 62 63 58 41 28 27 
TU Ree Dee ae | 26 27| 30) 34 51 65 70 63 44 37 21 21 
IY oe Beh Mae A fwetah se 2a) Dra) 2 400 SASS. Aran eS 7oale es 54{| 281 26 17 
TATE Se hepa eae band 30; 43/ 38! 50 66 65 69 7 45 35 27 
1 oa Ea ta | 22) 33] 38) 42 50 57 71 63 56 58 34 27 
i 7. | ee ee CE ee VOMOSTIW fees” 0) eS (el Meee SWS) Wiaaat ie Ara 66| 63] 28| 27 28 
7S ae } .34] 34/° 40] 389} 431 67] 69 ‘671 68°) eobtiee oe 31 
| 17 Bel as a |} 31 31 30; 46, 55 64 66 67 61 44 34 33 
| 27| 42! 48) 66] 68| 67] 60| 35] 33 32 | 


TABLE 4.—Dates of freezing temperatures, the last in spring and the first in fall, 
az the Rice Experiment Station, Crowley, La., for each year from 1910 to 
1223, inclusive 


‘ 


: 
Freezing temperature | Freezing temperature 
es Last in spring | First in autumn Last in spring | First in autumn 
ear ve 
etm op ae Bg oS «| rol 
| Tem- Tem-| free | | Pem- Tem- Hie 
Date | pera-} Date | pera- Date |pera-| Date | pera- 
ture ture } | ture ture 
: 1 
Pecciy. °F. | Days | Wey aE °F. | Days 
“i ae [ee ae si Ne =-5| Ock. 28h S01 300 |] 1o17. Mar. 6| 27] Oct. 20] 32 37 
ae | Feb. 24) 31) Nov.12| 28] 260 || 1918. Feb. 5| 32] Dec. 2] 32) 20908 
De | Feb. 21} 29] Nov. 3] 29] 255 |! 1919 | Jan. 13} 32| Dee. 10] 32] 330 | 
none. | Mar.17| 31| Dec. 8| 28] 265 || 1990....--~ | Mar. 7| 32] Oct. 28] 28| 234 — 
iC) Sa | Mar. 22} 32] Nov.19| 32] 241 || 1921... Ee Dee: 5| 31| 338 
Iie: Apr. 4| 32/Nov.16| 30] 225 |] 1992. __ Mar. 4] 30\) 2 see 302 
1016... -_ Mar. “| 30| Nov.15| 28| 255 || 1993...” Mar. 20; 27| Dec. 15| 32| 269 
| | 1] 
————————— EN eee 
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January and December 
July, and August are the 


are the coldest months, 


hottest. For the 14-year period from 


7 


while June, 


1910" to 1923, inclusive, the mean temperatures c these months at 


the Rice Experiment ‘Sta- 
tion, which may be taken as 
the approximate tempera- 
tures for this prairie sec- 
tion, were 54°, 55°, 80°, 82°, 
and 82° Joe ’ respectively. 
During the same years the 
seasonal mean temperature 
from April 1 to October 
31 was 75.9° F. The high- 
est temperature recorded 
for this period was 102° 
F. in June, 1911, and the 
lowest was 9° F. in Jan- 
vary, 1918. These ex- 
treme temperatures are 
rare. The latest freezing 
temperature in spring from 
1910 to 1923, inclusive, was 
recorded on April 4, 1915, 
and the earliest freezing 
temperature in autumn was 


100 


of 


% © 
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Station, 
the 14-year period from 1910 to 1928, 


Fic. 3.—Diagram showing the maximum, minimum, 
and mean temperatures at the Rice Experiment 
each month during 


inclusive 


on. October 20, 1917, as shown in Table 4. A period of approxi- 
mately 300 days free from freezing temperatures is not uncom- 


mon. 


TABLE 5.—Maximum, minimum, and average monthly wind velocity at the 
Rice Hxperiment Station, Crowley, La., for theh 14-year period from 1910 to 


1923, inclusive 


[Data in miles per hour] 


Year Jan. | Feb. 

LGA) be ARRAY Ss I a Sea aD 4.8 5.0 
TAGGT Soee  e a a S aga e aa 5. 5 4.9 
SREP Deen enka bed WBC Vianre' ALE 4.1 5. 0 
DUT) <i reir aa eet al ea 4.5 383 
SOIIAE, a pee a ce ee nae 3.4 4,2 
1 DUNG See es Se OE a Ae a 3.9 4.5 
IG. 2 ee ea 5.3 4.2 
SSA es I OT i ee ime et 4.9 4.7 
RUS m ee ts ee, NN Se 5.4 5.4 
GUIS) 2 DSS A SO Mee a Oe 2.6 4.5 
IDLO) a2 7 PRE ies Pee eee ee Oe | 4.3 3.5 
LGA 3 ss SOR laa UTM erature BH) 3.8 
[GVA SEs Ri ee eae eee 4.3 3.9 
Rae yb dial 4b Le B52. 456 
JAN ASN Te ee ee ey 4.3 | 4.4 
Kilepatre yb body poles se oe i, & || yd! 
Minimum____________ PG | Bhs 
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WIND VELOCITY 


Although this section is exposed to West Indian hurricanes, winds 


are seldom responsible for the lodging of rice. 


The maximum, 


Ser eA 
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minimum, and average monthly wind velocity at the Rice Experi-- 
ment Station, Crowley, La., for the 14-year period from 1910 to 1923, | 


inclusive, is given in Table 5. 


EVAPORATION 


Evaporation is not an important climatic factor in a region of 
large seasonal precipitation. Data on evaporation recorded at the 
Rice Experiment Station are given in Table 6. These data show - 
that during the 14-year period from 1910 to 1923, inclusive, the | 
greatest evaporation occurred in May, June; July, and August. | 
During this 4-month period the mean monthly temperatures ranged | 
from 74° to 82° F. and the average monthly wind velocity from 1.8 | 


to 3.2 miles per hour. Evaporation exceeded precipitation only in 
March, April, May, June, and September. The average annual 


evaporation was 8.49 inches less than the average annual precipita- | 


tion. 


TaBLE 6.—Monthly, average monthly, average daily, annual, and average an- © 
nual evaporation from a free water surface at the Rice Experiment Station, |} 


Crowley, La., for the 14-year period from 1910 te 1923, inelusive 


[Data in inches] 


| { | | | 


r i } t | : ; = 
Year Jan. | Feb. | Mar. / Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. |} Dee. fase 
| | | 
Pt Sete cokes a ee 
| | | | | 

eS) See 1. 745) 2.685) 3.269) 5.656) 5. 862| 5.772) 5.5441 5.304) 4.580! 4. 306] 2. 668] 2. 405/49. 886 

n°) | oe bee SoC es ee 1.406) 2.892) 3.951 5.824) 5.310) 6.887 5.552) 5.417/ 4.139) 4 388) 3. 102 2. $82.51. 750 
ii) pk Saees  ee eeeee | 1.966) 2.994! 3.305) 4.030) 5.694 5.925) 5.080 5.750) 4.170) 4. 004) 2. 458} 2. 108 47. 484 1 

TUT Ri Wad 2 oe eit | 1.551) 2.603] 3.010) 5.065) 5.973) 5.716] 5.424) 5.344) 3.777) 4. 093) 2. 249) 1. 947 46. 752 
1914... | 2.053) 2. 246| 2.815) 3. 981| 5. 237) 6.835] 6. 123) 4. 420) 5. 145) 3. 506) 2 168 2. 411/46. 940 _ 

Pepe yes 2 ag Pi OE eS | 1.306) 2.425) 3.489) 4. 668) 5.953) 5.839) 6.609) 5.972) 4. 876) 3.883) 3.240) 2. 019)50. 279 

iy Ris ee acy te | 2. 018} 2. 695: 4. 297) 4.755} 5. 784) 6. 304! 5. 733) 5. 208) 5. 092) 5. 220 2. 999) 2. 403 52. 508 

i Ve. ee oe 1. 662) 2. 560) 3. 893) 4.919) 6.533) 7.651) 6.022) 5. 647) 4. 835) 4. 516} 2 2. 306 53. 024 
RT eee ee OE 2.193) 2.201) 4.146) 4. 180) 6. 136| 6. 695) 6.791) 5.709) 5.276} 3. 794} 2.982) 2. 198 52. 299 | 
1919__________________] 1.483) 2. 552) 3.293) 4.827) 5.423) 4. 587) 5. 245) 5.409} 5. 105) 3. 754| 2.932 2. 098 46. 708 - 

12 Pee a ee | . 964) 2.226) 2.959} 3. 174) 5. 052) 4. 946) 4. 388) 5. 522) 5. 253) 3. 097) 2. 252} 1. 884.41. 717 

ey eer ys Be tS | 2. 116} 2. 966) 3.927) 4.939] 6. 766) 5.714) 4.946 6. 501) 4.110) 3.371| 2.037} 1. 937/49. 330 

(0 >) Says ee eee | 2.598) 2.351) 3.726) 4.838) 5.911 5.305) 5.610 5.832) 4. 652) 4. 649} 2.963} 2 875/51. 310 

1p ee a es 2. 133) 1.867) 3.723) 3. 284) 5. 502) 5.290) 4.897) 5.345) 4. 369) 4. 328 2.581) 1. 690/45. 009 

Average_______ | 1.800) 2.519) 3.557) 4.581) 5.795 5.962) 5.569 5. 534) 4.670) 4 065) 2. 2. 226 48. 928 

Average daily_} .058) .090) .115) .153) .187; .199) .180| .179| . 156} .131; . Pa 1 77.) ee 

Maximum____-_ | 2.598) 2.994 4. 297) 5.824) 6.766) 6.887) 6.791) 6.501) 5.276) 5.220) 3.: 2 SS. shee 

ini | 3 5 097| 2 037) 1. 690_____- 
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CULTURAL EXPERIMENTS 


The cultural treatment of the rice crop within the limits that have 
been defined determines its commercial value. This value is de- 
pendent largely upon yields, though the quality of the rice that is 
produced is also a factor. 


Seed-bed preparation, seeding, soil fertility, irrigation, rotation, 


and weed control are the most important human factors affecting 
rice production. These factors are discussed in this bulletin. The 
cultural methods recommended are based on data obtained from 
experiments conducted at the Rice Experiment Station, Crowley, 
La., in cooperation with the Louisiana Agricultural Experiment 
Station during the 13-year period, 1911 to 1923, inclusive. 
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PLATS 


The soil of the Rice Experiment Station farm is the Crowley silt 
loam, which, as stated elsewhere, is the typical rice soil of south- 
western Louisiana. The experiments, except the irrigation tests, 
were made on tenth-acre plats (fig. 4) measuring 2 rods wide and 8 
rods long. The irrigation experiments were made on square-rod 
plats. The plats were arranged side by side in series, each plat be- 
ing separated from that on either side by a 5-foot alley. The series 
were inclosed by levees in which were located gates that could be 
operated to discharge water into or from the plats whenever desired. 
The irrigation water was obtained from a deep well and conveyed to 


Fic. 4.—General view of plats at the Rice Experiment Station, Crowley, La., during 
submergence. The land is covered with approximately 6 inches of water 


the series through ditches. These ditches also served for drainage 


purposes. 
GENERAL CULTURAL METHODS 


The land used in the experiments was cropped during the previous 
year to soybeans, except for fertilizer and irrigation experiments. 
The beans were sown in early June at the rate of 30 pounds per 
acre in rows 4 feet apart and were cultivated. The seed was har- 
vested and the stems and leaves plowed under. The vegetable mat- 
ter thus added to the soil greatly improved its physical condition, 
the frequent cultivations served to control weeds, especially red rice, 
and plant food in the form of nitrogen was added to the soil. No 
commercial fertilizers were applied to the plats except those used 
for the fertilizer experiments. 


50957 °—25-—_2 
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The land used in the experiments was plowed in late autumn or | 
early winter to a depth of 5 to 7 inches except as the depth was | 
varied in the depth-of-plowing experiments and was well drained | 
during the winter. A smooth seed bed was obtained by dragging | 
the plowed land in spring before double-disking it. It was then | 
harrowed, after which a float was used upon it. After another 
double-disking the float was again used. The land was then har- 
rowed and seed sown immediately. Harrowing after the float leaves | 
the surface soil'loose and finely divided to a depth of several inches | 
and makes a seed bed which retains moisture so well that irriga- 
tion is seldom used to promote germination. A rough seed bed 
was prepared by dragging the plowed land in spring before disking | 
and harrowing only once before the seed was sown. 

The rice seed was sown with a drill to a depth of 2 inches during | 
the first week of May at the rate of 80 pounds per acre, except in 
ihe seeding experiments. In these the manner, date, rate, and 
depth of seeding depended upon the factox under investigation. | 

The irrigation water was applied to the plats approximately 30 
days after the rice plants emerged. At this time the average height | 
of the plants ranged from 8 to 13 inches. Throughout the re- | 
mainder of the growing season an average depth of approximately — 
6 inches of water was maintained. In the irrigation experiments, 
the time of application and depth of submergence varied according | 
to the particular factor under investigation. Fresh water was ad- | 
mitted to the plats when needed to equal the losses from seepage, | 
evaporation, and transpiration. 3 | 
_ The plats were drained when the panicles were well turned down. | 
The grain was harvested with a hand hook and put in large shocks, | 
where it remained for several weeks before it was threshed. The | 
shocks were strongly built to withstand the wind and so capped that 
the grain was protected from rain as well as sun. 


SEED-BED PREPARATION 


PLOWING 


Plowing is the first tillage operation in the preparation of a seed © 
bed for rice. It is important, for it provides a surface on which | 
the necessary tillage prior to seeding can be satisfactorily done. | 
The rice fields of southwestern Louisiana should be plowed in late 
autumn or early winter, the weather conditions of November being / 
very favorable for*field work on account of the comparatively small | 
precipitation during this month. At this time plowing can be more | 
thoroughly done and with less time and labor than in December and — 
January, when the increasing number of rainy days necessarily in- | 
terferes with effective work. The soil of early-plowed land that is | 
well drained during the winter usually is well aerated. It pul- | 
verizes easily in spring and can be worked readily into condition — 
for seeding. Winter-plowed land, however, must be kept free of | 
surface water. Lack of winter drainage may necessitate a second 
plowing in the spring and require much labor to get even an average © 
seed bed. Land that is plowed in spring must be disked and har- 
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rowed immediately. This tillage is necessary to retain the soil mois- 
ture, which evaporates rapidly under the action of the winds at this 
season of the year. Under normal weather conditions, more labor 
is required in preparing the Crowley silt loam when plowed in spring 
than when plowed in winter. 


One object in plowing land for rice is to put the soil in such a con- 


dition that it may be easily prepared for conserving the needed 


moisture and heat for germination. Plowing in late autumn or early 
winter to a depth of 5 to 7 inches usually leaves the soil in a better 
physical condition for tillage. It also provides for a greater aeration 
of the soil and a greater feeding area for the rice plants than when 
the land is plowed to the depth of 2 to 3 inches. During a dry period 
following seeding there also is less loss of moisture on the land that 
is deeper prepared than on the shallow preparation. The deeper 
soil preparation insures a more thorough destruction of perennial 
weeds, better germination, a better stand, a stronger root growth, and 
a greater yield. : 

Data showing the results of an experiment on varying the depth 


_of plowing are given in Table 7. In this experiment the seed was 


sown approximately May 1 on a smooth seed bed by a drill to the 


_ depth of 2 inches at the rate of 80 pounds per acre. These data show 


that in each year during the 4-year period from 1917 to 1920, in- 
clusive, greater yields were obtained from the deeper than from the ~ 


more shallow plowing. The average increase in yield from deeper 


plowing was 395 pounds of rice per acre. 


TABLE 7.—Annual and average yields of Wataribune rice obtained in the depth- 
of-plowing experiments at the Rice Hxperiment Station, Crowley, La., dur- 
ing the 4-year period from 1917 to 1920, inclusive 


Yields per acre (pounds) 


Depth of plowing 


1917 1918 1919 1920 Average 
PR ORSRUT CMESu amen siet= alae A Ng tlie) eal girs Call ule gs 1, 600 2, 500 1, 200 1, 380 1, 670 


SME MABEEICIIGS= | 2 FE FOS. TE NR Ay oh NE ek IE AD ye Eh 1, 780 2, 760 1, 680 2, 040 2, 065 


DISKING AND HARROWING 


In southwestern Louisiana there is a tendency to grow the rice 
crop with a minimum of preparation. To determine the extent of 
preparation which may be required, an experiment including smooth 
and rough seed beds was conducted at the Rice Experiment Station. 

A smooth seed bed was prepared by first dragging, in early spring, 
the land which had been plowed during the previous winter to a 
depth of 5 to 7 inches. Immediately after dragging, the land was 
double-disked and harrowed. Later it was dragged and double- 
disked a second time. Just before the seed was sown the land was 
dragged again and harrowed. <A rough seed bed was prepared by 
giving one dragging, double-disking, and harrowing. In this experi- 
ment the seed was sown approximately May 1 with a drill to a depth 
of 2 inches at the rate of 80 pounds per acre. Data obtained in the 
seed-bed preparation experiment are given in Table 8. 
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TABLE 8.—Annual and average yields of Wataribune rice obtained in the seed- 
bed preparation experiments at the Rice Experiment Station, Crowley, La., 
during the 4-year period from 1917 to 1920, inclusive 


Yields per acre (pounds) 


Character of preparation (depth of plowing, 
5 to 7 inches) 


1917 1918 1919 1920 Average 
Seed-bed surface: 5 ; 
AOU Pre fats EEN eA die BES Soe ero 2, 020 1, 850 1, 080 1, 960 1,728 | 
Sra Osh Ss a os a a eee Ere a 1, 780 2, 760 1, 680 2, 600 2,205 | 


The average increase of 477 pounds of rice per acre obtained on 
a smooth seed bed shows that a rough bed 1s not suited for the seed- 
ing of rice. A good stand of rice can not be cbtained unless the | 
seed is evenly distributed in the row and below the soil surface. To jj 
distribute seed at the proper distance in the row and at the desired 
depth, the soil must have a comparatively smooth surface and good 
tilth for at least 2 inches in depth. If the land has been carefully 
plowed, this soil condition can be obtained without much expense 
by the use of disk, harrow, and drag. Under unfavorable weather 
conditions soil in good tilth increases the chances of germination 
and quick growth of the young rice plants. . 


DATE OF SEEDING 


In the date-of-seeding experiments the land was plowed in winter | 
to a depth of 5 to 7 inches and the seed sown at different dates on 
a smooth seed bed with a drill to a depth of 2 inches at the rate 
of 80 pounds per acre. The average yields obtained in these experi- 
ments for periods of varying length in the 7-year period from 1917 J 
to 1923, inclusive, which are given in Table 9, show that the best | 
approximate date for sowing rice probably is “May if. . The rela-® 
tively light rainfall during the first three weeks in May insures 
good soil preparation and therefore better stands. These conditions 
usually are not obtainable in the last week of May and in June, 
on account of heavier precipitation. 


TABLE. 9.—Annual and average yields of Wataribune rice obtained in the 
date-of-seeding experiments at the Rice Experiment Station, Crowley, La., 


during periods of varying length in the seven years from 1917 to 1928, 
inclusive 


Yields per acre (pounds) 


: Average for years stated (dates 
Average Ne inclusive) 
date of 
seeding 
5 years, 
3 years,| 4 years,| 4 years,) 1917 
1917 1918 1919 1920 1921 1922 1923 1920 to | 1919 to | 1920 to and 
1922 1922 1923 | 1919 to 
1922 
AT oO) Us) 252 3% 2 MOO le eo a 2620) 1,450 |, 1,010 )).2 19340.) > 1793) jee S680) .\2 52). es 
May 14.__-- ION eee se 3, 080 2, 710 2, 100 d Fee ot Ja fee | 2, 157 2; Ble] eee 2, 266 
IML 7) el Rs ee Mae OSCE SE 2, 550 2, 400 1, 870 1, 250 PRIN Ge Se foe NOL. Ts 5 Seg 
June 14_.__- D256 nea ee 1,430 | 1,910] 1,780] 2,240) 1,270) 1,977) 1,840] 1,800 ize 
| 
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Weather conditions in southwestern Louisiana are too unsettled 


- for the sowing of rice until the latter part of April. Prior to April 


15 the mean temperature is too low to give the proper warmth to the 


soil for quick germination. Cold rains and winds, which are fre- 
quent at this time of the year, also make it difficult and often im- 
possible to prepare a good seed bed. In addition, seed sown at too 
early a date may rot before germination. These conditions do not 
prevail after the last week in April or occur too seldom to cause 
serious loss. 

The relation of mean temperature to date during the seeding 
season is shown in Table 10. The mean temperature for the week 
ended April 28 for the 14-year period from 1910 to 1928, inclusive, 
was 70° F. This temperature is several degrees higher than the 
mean temperature for each of the first two weeks of April. The 
weeks ended May 5 and 12 had mean temperatures of 71° and 
72° F., respectively. The mean temperature for the last week of 
April and for each of the first two weeks of May is sufficiently high 
to insure good germination and stands, so far as the temperature 
factor is concerned. In addition, the weeks ended May 5 and 12, as 
shown in Table 10, have a relatively hght precipitation, which, com- 
bined with favorable temperature, makes ideal weather conditions 
for the sowing of rice. 


TABLE 10.—General climatological data at the Rice Experiment Station, Crow- 
ley, La., for each week from April 1 to June 16, inclusive, during the 14-year 
period from 1910 to 1923, inclusive 


Apr. | May 
Ang Apr. | Apr. | Apr. | Apr. May | May | May June | June 
Weather conditions | 7 97 | g to 14/15 to 21/22 to 28 Rae 6 to 12|13 to 19120 to 26 ae 3 to 9 |10 to 16 


| | | J 


Temperature (° F.): 


Maximum._______- BH YSTay (P88 ih PISS dae (G0) 1 00: Nie) 92 1h 380) a, O47) eeRh POH eto 
Minimum. _____-_- B2i | aoe BO E340 Fan 1 48 | 60:60: |.. 9. 57, | ise 56 


Weekly mean_---- 66 66 69 70 71 72 73 75 79 80 80 


Precipitation (inches): 
NOGA GY NAR 2 ata eg hak 0.75 | 0.90] 1.08} 1.05} 0.88] 0.78} 0.89] 1.41} 0.74] 1.37 0. 81 
Average number of 

days with 0.01 


inch or more___-_- 2.1 166 2.1 Woe 1.7 1.8 ee NS 2 1.9 2.6 7s 
Wind velocity (miles Bi 
per hour): 
Maximum.________ 10.1 9.5 9.8 | 10.0 8.1 6.8 8.4 7.9 9. 1 8.6 10.9 
Minimum_-____-__- 1.8 8 1.0 9 Nea) 4 8 3 2 ; 
Average____-____-- 4.2 4.6 4.1 3.8 3. 5 3. 2 3. 2 3.3 27 2.6 G4 atl 


Earler seeding than the best approximate date (May 14), espe- 
cially on land that is foul with weeds, often results in a weedy crop. 
Seeds of many rice-field weeds germinate before or with the rice 
when the crop is sown in April. This foreign growth always 
affects the stand, and the competition reduces the yield. 

The tillage that is required in the preparation of the land for 
seeding in early May has a tendency to control those weeds which 
germinate at a lower temperature than rice. Weedy fields should 
be lightly disked repeatedly until May 10, and later if necessary. 
Such fields should never be sown without this tillage nor at an 
earlier date than May 15. 
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RATE AND METHOD OF SEEDING 


Rate-of-seeding experiments were conducted to determine the | 
quantity of well-matured and recleaned seed necessary to secure — 
optimum stands and maximum yields. For these experiments the | 
land was plowed in winter to a depth of 5 to 7 inches and seed sown 
approximately May 1, broadcast and by drill, at varying rates on | 
a smooth seed bed. The drilled seed was sown at a depth of 2 inches, © 
and the broadcasted seed was harrowed in. The data on both drilled | 
and broadcast seedings are given in Table 11. The largest average 
acre yield was obtained when seed was sown with a drill at the rate — 
of 80 pounds per acre, although the yield from the 100-pound drilled 
seeding was practically the same. For the entire 6-year period the — 
average yields slightly favor the drilled seedings. The result is not 
consistent for every season, owing to the effect of seasonal conditions. — 


TABLE 11.—Annual and average yields of Wataribune rice obtained in the 
rate-of-seeding experiments at the Rice Experiment Station, Crowley, La., 
during the 6-year period from 1917 to 1922, inclusive 


Yields per acre (pounds) 


: Average as 
years state 
Annual : (dates 


Method and rate of seeding per acre chee) 


4 years, | 6 years, 
1917 1918 1919 1920 1921 1922 | 1917 to | 1917 to 
“ 1920 1922 


Seed drilled: 


GOMOUNGS! es eee ee ES 1,300 | 1,680; 1,470} 2,060| 3,060] 1,890] 1,628 1, 910 
SOMMOUNOS£2= oo ack ee Pee a 1, 780 2, 760 1, 680 2, 600 2, 810 2, 040 2, 205 2, 278 
LOOiMoundShes es eee hee 1, 980 2, 750 1, 600 2, 240 2, 700 2, 290 2, 143 2, 260 
Seed sown broadcast: " 
GOPOUNUSae es Se AR Lue 2 TOON LSA 50a 72, S408); 22/5 10);|22 2 Skee ee 2A 00n Heese Ss 
SO} pounds 2es ee ae 2, 100 1, 300 2, 130 2, 400 1, 700 1, 080 1, 983 1, 785 
100 Moan dS= ee eee ee 2,640 | 1,550] 2,750 | 2,680} 1,520] 1,400] 2,405 2, 090 


The quantity of rice seed that may be required to obtain a good | 
stand depends upon many factors, but mainly on the kind of bed 
upon which the seed is to be sown and the date of seeding. If the | 
seed bed has been well prepared, good germination always results | 
when the seed is sown after May 1. Less seed is necessary under 
such conditions than on a rough and cloddy seed bed, where the seed / 
can not be evenly and uniformly distributed in the moist soil. If 
the date of seeding is earlier than May 1, the rate of seeding should | 
be increased relatively, because the cold rains which are frequent | 
before that date often cause a large percentage of the seed to rot. 
A larger quantity of seed also is needed to sow land that is very 
weedy. The long-grain varieties of rice, which do not usually tiller | 
as freely as the short-grain varieties, probably also should be sown | 
at a greater rate per acre. Preliminary experiments, however, indi- | 
cate that even with long-grain varieties 100 pounds of seed, when 
sown under favorable soil and weather conditions, is sufficient to— 
give a stand that will produce large yields. 
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DEPTH OF SEEDING 


The depth to which rice seed is sown has an effect upon stand and 
yield. For the depth-of-seeding experiments the land was plowed 
in winter to a depth of 5 to 7 inches and the seed sown approximately 
May 1 on a smooth seed bed by a drill at varying depths at the rate 
of 80 pounds per acre. The data in Table 12 show that for the entire 
8-year period the largest average yields of rice were obtained from 
sowing at the depth of 1 inch. The yields, however, vary with 
the season, since the weather both before and after seeding has an 
important effect upon the condition of the seed bed. 


TABLE 12.—Annual and average yields of rice* obtained in the depth-of-seeding 
experiments at the Rice Experiment Station, Crowley, La., during the 8-year 
period from 1913 to 1920, inclusive 


Yields per acre (pounds) 


Average for years stated 
peoth Annual (dates inclusive) 
seeding 

4 years,| 4 years,| 8 years, 

1913 1914 1915 1916 1917 1918 1919 1920 | 1913 to | 1917 to | 1913 to 

1916 1920 1920 
teimehioss -2< 2,640 | 1,650} 1,900] 1,200} 1,700; 2,980] 1,890) 2510} 1,848] 2,270 2, 059 
2inches__--| 2,610] 1,530} 2,000 | 1,070; 1,780 | 2,760] 1,680] 2,600} 1,803] 2,205 2, 004 
3inches_---_| 1,860 | 1,750} 2,000] 1,000) 1,930] 2,200] 1,240] 2,150] 1,653 | “1,880 1, 766 


1 During the 4-year period from 1913 to 1916, inclusive, the Honduras variety was used in these experi- 
ments, and during the 4-year period from 1917 to 1920, inclusive, the Wataribune variety was used. 


A seed bed in a good physical condition usually retains enough 
moisture and heat during the first two weeks of May for good 
germination when rice seed is sown at a depth of 1 or 2 inches. On 
such a seed bed any compacting of the soil that may result from 
heavy rains occurring shortly after seeding is not likely to retard 
seriously the emergence of the young plants if the seed is not sown 
to a depth greater than 1 inch. The soil crust that may be formed 
will readily crack under the drying effect of the sun and wind and 
is not likely to interfere with the normal growth of the young plants. 
Deeper seeding, however, increases the danger of delayed germina- 
tion. Any condition that affects uniform emergence has a corre- 
spondinely bad effect upon the stand. i 

The depth of seeding should always be shallow in a dry soil. This 
will prevent germination without rain or until irrigation water can 
be applied, and it insures a good stand if the seed bed is properly 
prepared and good seed is used. 


FERTILITY EXPERIMENTS 


When commercial rice growing first began in southwestern Louisi- 
ana in 1885 the virgin sod land, richly supplied with plant food, pro- 
duced large yields of rice. These yields and the low price of land 
attracted the attention of many grain farmers from the upper 
Mississippi Valley who were seeking southern land. These men 
applied so far as possible their methods of wheat culture to the 
growing of rice, and even without experience in rice culture they 
produced crops at a comparatively low cost. The yields obtained, 
the comparatively low cost of production, and the ready market for 
rice products attracted the attention of capitalists, who freely in- 
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vested their money in extending and improving the canal systems, 
in building rice mills, and in purchasing large tracts of land. The 
renting of these lands on short-term leases became the accepted 
custom in this section of the State. 

The system of farming on short-term leases centered on immediate 
returns, regardless of the effect upon the land or the future status of the 
rice industry. No effort was made to control weeds or to maintain 
production. As long as there was an abundance of virgin soil, 
neither farmer nor landlord gave any attention to conserving soil 
fertility. Within less than two decades the cultural methods prac- 
ticed during the early years of rice growing greatly reduced the 
plant food of these prairie soils and likewise seriously affected pro- 
duction. On account of low yields, a large part of each farm re- 
mained unplowed for a time. However, it was soon noted that these 
soils responded profitably to cultivation when prepared for rice 
after a complete rest of three years. This observation led to the 
general practice of grazing lands which had been cropped to rice 
for three to five years. Production improved somewhat under such 
treatment, but weeds, especially red rice, were not brought under 
control. The acreage that was not under cultivation was often too 
large to be grazed closely enough by available cattle to have much 
effect in the control of red rice. This weed survived under pasture 
conditions and especially on poorly drained land. Commercial ferti- 
lizers also were used by many. tenant farmers in the belief that yields 
could be maintained regardless of poor soil preparation, but these 
methods resulted in yields that did not warrant the expense of 
applying fertilizers. Later it was noted that good crops were pro- 
duced on well-drained soils when given good preparation. 

The experiments here discussed were designed to determine the 
value of commercial fertilizers on Crowley silt loam and the proper 
procedure for maintaining soil fertility. The land used for these 
experiments was well drained and was practically free from weed 
growth. Prior to 1918 the land had been sown to rice in rotation 
with soybeans, the season of 1918 being the last in which soybeans 
were grown. Asa result of this rotation and the practice of turning 
under the mature soybean plants after harvesting the beans, the 
soil was in good physical condition and was well supplied with 
organic matter at the beginning of the fertilizer experiments. Plow- 
ing was done in winter to a depth of 5 to 7 inches. The fertilizers 
were applied broadcast by hand and harrowed in before seeding. 
The manure was applied in the same way but was disked in before 
seeding. Each plat being inclosed by levees and irrigated and 
drained independently, the fertilizers were not conveyed beyond the 
limits of the individual plats. The rice was sown approximately on 
May 1 in a well-prepared seed bed with a drill at a depth of 2 inches 
and at a rate of 80 pounds of seed per acre. In this experiment the 
Wataribune variety was used. The results are given in Table 13. 

Acid phosphate containing 16 per cent of available phosphoric 
acid did not increase the yield of rice either when applied alone or 
with other fertilizers. The low ylelds that were obtained from the | 
use of acid phosphate may be explained in part by increased weed 
growth, especially sedges, which invariably followed an application 
of this fertilizer either alone or in combination. Even the winter 
growth of weeds on plowed land was more noticeable on plats receiv- 
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ing acid phosphate than on those plats which were not so treated. 
Several species of sedges in particular respond to a marked degree 
whenever acid phosphate is appled, except when lme is used. 
During all stages of their growth the rice plants growing on plats 
receiving acid phosphate were also more susceptible to the disease 
caused by the fungus Péricularia oryzae than plants on plats not so 
fertilized. Rice plants so affected are crowded out by weed growth. 
In commercial fields low yields that are usually attributed to other 
causes are largely due to this disease. The effect of this disease was 
particularly marked in 1919 and 1921, when yields on the phosphate- 
fertilized plats were much reduced by this fungus. In addition, 
whenever germination was delayed good stands were not obtained 
on plats to which acid phosphate had been applied. The seed appar- 
ently was injured by this fertilizer. On the other hand, during the 
first two weeks after emergence the plants on the phosphate-fertilized 
plats were vigorous and dark green in color. As soon as irrigation 
water was applied, however, they became very unhealthy in appear- 
ance. ‘This effect was noticeable even where the least amount of acid 
phosphate was used. On plats where other fertilizers were used this 
effect was not noted. 


TABLE 13.—Annual and average yields of Wataribune rice obtained in the 
fertilizer experiments and in rotation with the Biloxi soybean on duplicated 
tenth-acre plats at the Rice Experiment Station, Crowley, La., in the 5-year 
period from 1919 to 1923, inclusive 


Fertili- Yields per acre (pounds) 
Zers wi 
Sources of plant food applied 
per acre 
(pounds) 1919 1920 1921 1922 1923 | Average 
PRCIONPHOSDH ATC Cs a ee ee NE ieee 350 790 | 1,710 545 | -1,605 | 1,050 1, 140 
Niomfen etl ze ree fy Pee Fa ee aly RE RY 2,000 | 1,420) 1,375} 1,590] 1,150 1, 507 
Sulphate of ammonia. 9 a 100 1, 780 1, 390 1, 200 1, 370 1, 020 1, 352 
MNinacerOLSOd ats: 4% 2a child beaut ey 120 | 1,800] 1,390) 1,160; 1,370 900 1, 324 
Coptonseed: meal: + 2. bs eee de eee 8 280 1, 980 1, 250 1, 050 1, 590 1,170 1, 408 
TD SPL} OP OVO |e a acca a el 160 | 2, 1380 1, 515 1, 315 1, 555 1, 205 1, 544 
pruphate couateen BEN ae Sa WOT ag ON A 100 | 1,850] 1,725) 1,485] 1,605; 1,125 1, 558 
ENGIN J 6) aon 0) aN) rs A en NN ee 350 
Sulphate of ammonia. 22 “oo ¢ 620] 1,720) 885] 1,380} 1,140) 1,149 
PACIG DHOSpH Ape. = be a Pe yes, 350 
PMs ionporach noes Cente 100 800 | 1,610} 1,095 | 1,400] 1,135 1, 208 
Ba aga SN ABs ch ie lg SN TS UP DLE ee a 1,760 | 1,645) 1,215) 1,370 980 1, 394 
MD ALeRO iar OM ae ee ei eee 100 \ 
Sulphate of potash. 100 1,780 | 2,000} 1,540 | 1,660) 1,280 1, 642 
Meicrehnosp ia tee ai) 9 Siig oy Se Ui eee 350 | 
Sulplrate ofammonia. (22-28 2 100 510 1, 825 815 1, 845 1,170 1, 233 
Siiphateiof potash: 4220) See oer i tee 100 
HB IITTES COM Cte ee ey A Da ee ee 2,000 |} 1,850} 1,515} 1,680] 1,495} 1,020 1, 512 
HID) (a ae ane tn le Rie OLE EN Rate ee 4, 000 1, 955 1, 410 1, 675 1, 340 910 1, 458 
BUS) psec ah ge By haa ce Ree ye ag iy 6, 000 1, 805 1, 275 1, 330 890 490 1, 158 
a eaadatk Bit ASE ee i BR ahi EO EN pai nt eM eS 4, 000 
erdgphaspb ate 17555.) fey he re aa 350 . 
Sinhate oLammonia.... 5400 100 1, 315 1, 895 1, 585 1, 205 1, 070 Tare 
Sulphate-of potash. fle ee 100 
15°76) FRET FAS re IG ee ley ee | Meee 1, 515 1, 570 1, 490 1, 320 1, 170 1, 413 
Manure, LOTS CMe ee et ett Ree ne 2,000 1, 585 1, 785 1, 605 1, 440 1, 280 1, 539 
Biloxi soybean plowed under after beans 
WHOL OS IARVESDE Gs 2 Oh fy Ue asics iy dec ae 2,340 | 2,920} 2,320} 2,325} 1,860 2, 353 


It is evident from the yields shown in Table 13 that dried blood 
may be advantageously applied as a source of nitrogen for rice when 
a legume is not used to supply this plant food. The dried blood used 
in these experiments contained on an average 16 per cent of nitrogen. 
A larger quantity of dried blood probably would not increase the 
yield appreciably and might stimulate the growth of the plant to 
such an extent as to cause lodging. 
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Sulphate of ammonia, nitrate of soda, and cottonseed meal also 
were used in these experiments as sources of nitrogen, but when 
applied alone they did not increase yields. Sulphate of ammonia 
applied at the rate of 100 pounds per acre with 100 pounds of sul- 
phate of potash, however, caused an increase in yield slightly above 
that produced by sulphate of potash alone. 

Sulphate of potash applied at the rate of 100 pounds per acre 
produced an increase in yield when used alone and with sulphate of 
ammonia. These yields might be interpreted to mean that the 
Crowley silt loam is deficient in potassium, yet the increased yields 
obtained after a crop of soybeans indicate that this element prob- 
ably is present in sufficient quantities to meet the requirements of 
rice and becomes available when vegetable matter is added to the soil. 

An application of 2,000 pounds of horse manure gave a greater 
average yield of rice than was obtained from plats that did not © 
receive any kind of fertilizer. Manure is an excellent source of plant 
food, and its effect on the physical condition of the soil and the 
availability of soil plant food is beneficial. The quantity of horse — 
manure on a rice farm, however, is too small to be of practical service 
to the producer of rice. | 

In the experiment to determine the effect of lime on the yield of | 
rice, limestone was applied only in 1919, 1920, and 1923. The low | 
yields obtained after this treatment in 1920 probably were due to an | 
excess of lime, and on that interpretation no limestone was appliedin | 
1921 and 1922. The better yields of 1921 probably were due to the | 
removal of any excess of lime added to the soil in 1919 and 1920 and | 
to the stimulating effect from the smaller quantity still remaining in © 
the soil. In 1923 limestone did not increase the yield of rice. Lime- | 
stone at the rate of 6,000 pounds per acre retards the growth of the 
young rice plants. The same effect is produced when limestone is 
applied each year at the rate of 2,000 and 4,000 pounds per acre. © 
Sedges which often become troublesome weeds are greatly reduced in 
number when lime is applied. The results indicate that the yield of | 
rice may be increased by the application of limited quantities of | 
limestone at intervals of several years. | 

The average yield of rice obtained from the use of a complete | 
commercial fertilizer was 205 pounds less than the average yield ob- 
tained without the use of any fertilizer. A complete commercial | 
fertilizer with limestone at 4,000 pounds per acre produced a larger | 
average yield than with no limestone but still 24 pounds less than the 
average yield when no fertilizer was used. | 

The best yields of rice in these experiments were obtained not by 
the use of fertilizers but by growing the crop in rotation with soy- 
beans. The data show that yields produced from the use of manure | 
and limestone and from the use of commercial fertilizers applied 
alone and in combination were each year much smaller than the | 
yields when the crop was grown in the soybean rotation. With the | 
exception of dried blood and sulphate of potash alone and in com- 
bination with sulphate of ammonia, the use of commercial fertilizers 
did not increase rice yields on Crowley silt loam which had been 
effectively drained and well prepared for seeding, whereas the turn- 
ing under of the mature soybean plants greatly increased rice yields. 

An average yield of 2.353 pounds of rice per acre was secured 
when the crop was grown in rotation with soybeans. This yield is 
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1,213 pounds greater than the average yield obtained by the use of 
acid phosphate alone. It also is 711 pounds greater than the average 
yield from the combination of sulphate of ammonia and sulphate of 
potash, which gave the highest yield of any commercial fertilizer 
that was applied. At the beginning of these experiments this soil 
was well supplied with organic matter and in a good physical cond1- _ 
tion, owing to the previous growing of soybeans. The production 
of the season of 1919 was not maintained, because the soybean crop- 
ping was discontinued. At the end of five years the unfertilized 
plats produced an average acre yield of 915 pounds less than the 
plats where the soybean rotation was continued. From these ex- 
periments it is safe to conclude that the Crowley silt loam is not 
as yet deficient in mineral plant foods and that yields may be main- 
tained and increased if this soil is adequately drained and supphed 
with organic matter. 

A virgin soil is fertile because of the availability of the plant-food 
elements. In the cultivation of the soil the plant food is removed 
year by year through leaching and by the growing crops. It must be 
replaced or the mineral elements within the soil must be made avail- 
able if profitable production is to be maintained. 

Plant food is made available by chemical and biological processes 
which take place naturally in an aerated soil supplied with humus. 
The products of these processes include various organic and inor- 
ganic acids which are effective as solvents for the mineral plant food. 
The production of these solvents is greater in soils with a supply of 
humus than in soils deficient in decayed organic matter. 

Humus, which is so essential for soil fertility, is the product. of de- 
composed organic matter that has lost the physical structure of the 
materials from which it was made and has been thoroughly incorpo- 
rated in the soil mass. Its supply can be increased in the prairie soils 
of southwestern Louisiana by growing the Biloxi soybean, to be 
plowed under after harvest. Any legume that will grow well under 
rice-field conditions may be used for the same purpose. 

During the early period of the rice industry in southwestern Louisi- 
ana the natural drainage of these level prairies was not sufficient to 
permit the proper preparation of the land for seeding or for harvest- 
ing the crop. This was shown in poor average stands and in losses 
that always occurred at harvest, because irrigation water could not 
be removed promptly enough for the use of machinery before the 
grain began to shatter. About 15 years ago, however, the importance 
of efficient drainage was recognized, and drainage districts were or- 
ganized. These projects resulted in an important general improve- 
ment in the rice-producing areas. Subsequent experience has shown 
that the soils of these prairies when well drained respond to good 
tillage and produce good crops of rice without the use of commercial 
fertilizers. The average yield of 33.7 bushels of rice per acre for 
southwestern Louisiana during the 13-year period from 1911 to 1923, 
inclusive, has been maintained largely by the better soil conditions 
produced by good drainage. 


IRRIGATION EXPERIMENTS 


Fresh water in large quantities is needed to meet the requirements 
of the rice crop. In southwestern Louisiana the supply must be large 
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enough to cover the land under cultivation to a depth of 6 or 8 inches 
for at least 90 days and must be available during May, June, July, 
August, and September. During normal seasons the precipitation 
and the water from streams and deep wells in this area are adequate 
to supply irrigation for approximately a million acres. Dry seasons, 
however, reduce this total and limit the rice crop te a much smaller 
acreage. : 

In a section where there is abundant rainfall an extravagant use 
of water is to be expected and probably will be very difficult to pre- 
vent. The delivery of irrigation water for rice in southwestern 
Louisiana has ceased to be a problem. It has been so satisfactorily 
solved that if the payment for water could be based upon volume 
used instead of some form of crop rental the rice farmers of this 
section could probably compete with any rice area in the world. A 
cash rental, however, can not be put in practice until the farmers 
become impressed with the importance of conserving water. | 

The depth and character of the soil, imperviousness of the subsoil, 
compactness of levees, depth of submergence, and the length of the 
growing season are the factors that determine the quantity of water 
which must be supplied to a field of rice to obtain profitable produc- 
tion. Shallow clay soils are best adapted to rice culture. They 
require less water to maintain a given depth of submergence and 
lose less water by seepage than soils hghter in texture. On account 
of the abundance of water in southwestern Louisiana many soils 
of lighter type are used for rice; but if the water supply should 
ever be diminished the crop would ultimately be confined to the 
shallow clay types with impervious subsoils, because of the smaller 
quantity of water required for their irrigation. Clay soils also are 
useful in constructing water-tight levees, an important consideration 
in conserving irrigation water. If the outside levees are broad and 
firmly constructed of a compact clay soil, seepage may become a 
negligible factor. Levees should be permanent and constructed on 
contour lines at distances which will hold the water at an average 
depth of 6 to 8 inches. Their efficiency in controlling the field water 
depends largely upon their structure. They should be at least 12 
feet wide at the base and built with broadly sloping sides to a 
height just sufficient to prevent the water from overflowing into 
the fields below. Levees of this construction are practically sub- 
merged during the irrigation period. There is no seepage through 
them after they have become saturated and thoroughly settled. On 
account of their height, they also can be brought under cultivation 
and sown to rice, preventing a waste of land and leaving no unculti- 
vated strips for the growth of weeds. 

_ The general practice is to seed the crop early and to supply irriga- 
tion water approximately 10 days after emergence. The depth of 
the water at the time of submergence and at subsequent applications 
often varies greatly even under the same management. The time 
of applying irrigation water and the depth of submergence are 
factors which should be more carefully considered, since they deter- 
mine the quantity of water used and also have an effect on yield. 

The irrigation experiments at the Rice Experiment Station were 
conducted on plats 1 square rod in size. The plats were arranged 
side by side in one series. Each plat was completely inclosed by 
high levees. Low levees, which are preferable, would have required 
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more land than was available. Each plat was irrigated and drained 
independently through a gate. 

Since the plats were too small to permit plowing, the land was 
spaded in winter to a depth of 5 to 7 inches and in the spring was 
thoroughly prepared by hand before seeding the crop. A good seed 
bed was always obtained. The seed was sown with a garden drill 
in rows 8 inches apart at the rate of 80 pounds per acre. The soy- 
bean rotation was not used in these experiments. 


DATE OF SUBMERGENCE 


Data showing the effect of date of submergence on yield are given | 
in Table 14. The largest average yields, as shown by these data, 
were obtained on land that was submerged 15 days after the rice 
plants emerged. The average yield obtained by submergence at 
this time was 720 pounds greater than that obtained by submerging 
15 days later. With each successive later date of submergence there 
was further reduction in average yield. This reduction in yield was 
largely due to increase in weed growth. Although early sub- 


-mergence has a beneficial effect in the control of many weeds, other 


experiments here discussed show that weeds can be more effectively 
controlled by growing rice in rotation with soybeans, and when this 
practice was followed submergence could be delayed 30 days after 
emergence with no apparent loss in yield. | 
TABLE 14.—Annual and average yields of ‘Wataribune rice Obtained in the 


date-of-submergence experiments on square-rod plats at the Rice Experiment 
. Station, Crowley, La., in the years 1917, 1918, and 1919 


Yields per acre (pounds) when sub- 
merged 4 inches 
Submergence 

1917 1918 1919 Average 
ipidays.attenemergenre 0b 20! ee soe Noe ee 2, 080 1, 920 4, 480 2, 827 
BOLAYS AibericehaCheenee 8 Na oR RL eee, eae age en NY 1, 280 1, 520 3, 520 2, 107 
AO AVS AibeTaCMeLEeNn Ces 2a) 2 ee ei an Ses int 1, 840 1, 600 2, 240 1, 893 
S0ldaysiaiteremenrgenter? 2.) says et aa ee a ae 1, 280 1, 560 1, 760 1, 5383 
é } 


DEPTH OF SUBMERGENCE 


In Table 15 are given yield data for the depth-of-submergence 
experiments for 1917, 1918, and 1919. These data show that the 
greatest average yield of rice was obtained from submerging 8 
inches, although the highest individual annual yield was obtained 
in 1919 from a 2-inch submergence. Under field conditions prefer- 
ence should be given to the deeper submergence, however, because 
it is more easily maintained. Unless the land is exceedingly level 
and the levees carefully constructed, the usual fluctuations in the 
depth of water during the period of irrigation probably would dam- 
age the crop in a submergence as shallow as 2 inches. A submergence 
of 8 inches probably is the greatest depth of water that is ever 
necessary, while a depth of 6 or even 4 inches may be sufficient on 
very level land where low levees are used, if submergence can be 
easily maintained. At the Rice Experiment Station a submergence 
of 6 inches of water is used in ordinary practice. 

_Data showing the average quantity of water, including precipita- 
tion, used in the depth-of-submergence experiments during 1917, 
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1918, and 1919 are given in Table 15. These data show that the plats 
which were submerged to the depth of 2, 4, 6, and 8 inches received 
on the average 23.29, 23.31, 24.05, and 37.21 inches of water, respec- 
tively. The average quantity used in the first three depths of sub- 
mergence was approximately the same. The greater quantity used 
on the plats submerged to a depth of 8 inches was very likely due to 
greater seepage. Evaporation and transpiration undoubtedly were 
practically the same for all depths of submergence, so the difference 
must have been due to seepage. 


TABLE 15.—Seasonal and average irrigation data for the 3-month period of 
July, August, and September and annual and average yields of Wataribune 
rice obtained in the depth-of-submergence experiments on square-rod plats 
at the Rice Experiment Station, Crowley, La., in 1917, 1918, and 1919 


Irrigation water (inches) 


Precipi- ‘: 
| tation uantity - 
y Applied Days of during | of water, Yields 
ear submer per acre 
to wane: Esti- Rate submer- | used (pounds) 
Depth !| maintain daily Re mated 8 3 gence (inches) Pp 
stated ¥ 20SS! total loss (inches) 
| depth 

TDN ¢ gate SESS Ae tee os 8 See 2 13. 56 0. 393 27. 510 70 14. 31 29. 87 1, 520 
iG Th) Se eee 2 12. 21 323 22. 610 7 10. 63 24. 84 1, 520 
BONOQE S82 FSF NIL be 2 3. 54 233 12. 815 55 9. 62 15. 16 3, 360 
AVCF ARGH te po A lee es 9. 77 316 20. 540 65 | 11. 52 23. 29 2, 133 

MOR (este! Were thy a vise - 3 40 7. 23 . 299 20. 930 7 14. 31 25. 54 1, 920 
TL] (ies DAES Deeks eee = 6. 12 . 246 17. 220 7 10. 63 20. 75 1, 520 
HU ee See eae rere 4 | 10. 01 . 341 18. 755 55 9. 62 23. 63 2, 080 
IASV CLAS bok 8 See em st | 7. 79 295 19. 175 65 11252 23. 31 1, 840 
SSR, LEAN ES? 6 | 8. 09 319 | 22. 330 7 14. 31 28. 40 1, 760 
NT GSS RS gs Re 6 | 4.73 232 16. 240 7 10. 63 21. 36 1, 360 
POROE eee. oe A 6 | 6. 75 290 15. 950 55 9. 62 22. 37 2, 880 
Miveragess. 2203 otek oe 6. 53 . 280 18. 200 65 1 BGS. 24. 05 2, 000 

ire Cre ee 8| 16.85 441} 30. 870 70| 14.31 39. 16 1, 840 
BOTS go ae 8 oa 8 | 26. 98 517 36. 190 70 10. 63 45. 61 2, 000 
RONOE Ac eee. Oo. gee 8 | 9. 26 357 19. 635 55 9. 62 26. 88 3, 020 
Asverage.6 2. regis ob |. 17.69 438 | 28. 470 65 | 11.52] 37,21 2, 287 


1 Water required for the saturation of the soil prior to submergence was not measured. 


Table 15 shows that for the 3-year pericd these plats received, 
respectively, exclusive of precipitation, the average quantity of 9.77, 
7.79, 6.53, and 17.69 inches of water to replace losses from evapora- 
tion, transpiration, and seepage. On account of the greater seepage 
from the plat having a submergence of 8 inches, a larger quantity of 
water was applied to it than to the other plats for maintaining the 
proper depth. ; 

The data given in Table 15 further show that during the same 
period the average total loss of water from the plats submerged 
2, 4, 6, and 8 inches was, respectively, 20.540, 19.175, 18.200, and 
28.470 inches. This total loss was based on the respective daily losses 
of 0.316, 0.295, 0.280, and 0.438 inch of water. 

_ The loss of water from the plats and the quantity of water, includ- 
ing precipitation, applied to the plats in the depth-of-submergence 
experiments were accurately measured by a micrometer gauge. The 
gauge was set at the time of reading on the top of a galvanized-iron 
still well, 3 inches in diameter, which was firmly placed in the soil 
in each plat among the rice plants about 3 feet from the levee. Per- 
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Fig. 5.—The weather-instrument inclosure at the Rice Experiment Station, Crowley, 
La., showing evaporation tanks, rain gauge, anemometer, and the thermometer shelter 
containing instruments for recording the temperature and humidity of the air 


Fie. 6—A part of the weather-instrument inclosure at the Rice Experiment Station, 
Crowley, La., showing evaporation tanks. (See Table 16) 
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forations in the wall of the still well below the water surface per- 
mitted water to enter and pass out freely, so that the water in the 
still well and that on the plats was always at the same level. 

In determining the quantity and manner of water loss from the 
plats, the losses by evaporation and transpiration were based upon 
the data obtained from three evaporation tanks. These tanks, 6 
feet in diameter and 2 feet deep (figs. 5 and 6), were sunk in the 
ground, their tops projecting about 2 inches above the surface. The 
water level in each tank was kept approximately 4 inches from the 
top of the tank. A brass still well having a diameter of 3 inches 
was attached externally to each tank by a supporting bracket, the 
tank and still well being connected by a half-inch pipe. The quan- 
tity of water that was apphed and lost by evaporation and transpira- 
tion was measured with a micrometer gauge. 

Tank A had a freely exposed water surface. The water surface in 
tank B was shaded by flat wooden slats half an inch in width and 40 
inches in length. The slats were suspended from fine wires stretched 
across the tank, leaving their ends about 1 inch above the water. 
They were arranged in rows 8 inches apart and tied together at their 
lower ends to approximate in effect the shade of the rice plants. 
Tank C contained soil in which rice was grown in rows 8 inches 
apart and in water 6 inches deep. 


TABLE 16.—Average daily loss of water from tanks A, B, and OC at the Rice 
Experiment Station, Crowley, La., for July, August, and September and for 
that 3-month period of each year from 1910 to 1922, inclusive 


[Data in inches] 


Tank not shaded Tank shaded by slats Tank shaded by rice 
plants 
Year oer re Si ee ee 5 

2 Aver- Aver- = Aver- 

July | Aug. ea age July | Aug. | Sept. | age July | Aug. | Sept. age 
{OMe ie he Bee ee 0.179 |0.174 |0.153 0.169 (0.109 |0.107 (0.102 |0.106 /0. 206 |0. 281 |0.330 | 0, 27 
ieee a Oo ees 179 | «175 | «138 | «164 :111 | .093 | .078 | .094 | .230 | .308 | .239 | . 259 
TO] ey ES ee . 164 | .185 | .139 | .163 | .102 | .085 | .094 | .094 | .207 | .495 | .416 |] .373 
+o | SP eS a ee eee -175 | .172 | .126 | .157 | .087 | .112 | .0S9 | .0S9 | .184 | .293 | .2381 | .236 
heh ee eee oe ee -197 | .143 | .171 | .170 | .121 | .097 | .129 | .116 | .284 | 214 | .294 | . 264 
AQ ee See eee - 213 | .193 | .162 | .189 | .121 | .157 | .118 | .132 | .260 | .240 1.300] .267 
TRO Sag hee ee eee 185 | .168 | .169 | .174 | .113 | .121 | .096 | .170 | .318 | .424 | .3824 .373 
HOW (Gee SS te Seer eae - 194 } .182 | .161 | -179 | .128 | .115 | .109 | . 117 | . 264 | .261 | . 228 251 
TEs ee eg ee a ae ra rege Kes oe Peel (fhe fee AS 2 Pa ar PRE Lieve nar 238 | . 294 | .330 287 
Oy SS a ae eee Sere 16D, | 17S a0 9c av Sle 2 | OR ee 195 | .316 | .313 | .275 
1920): Sete 2s ee eee 140: |: EB aD 4) GS fe Saale a ee 238 | . 3382 | .346 305 
TODA eee ke ees 160") 5200 42 ov SaGDe|=- Sees es a) Sele ee ee 189 | .217 | .166 191 
BLY 2 SRS ok Sk rece: 181 188 | . 155 fis ga2 - =e |------|------|------ 210 269 | . 263 247 
Average, 1910-1917___| . 186 174 152 171 112 111 103 | 109 | . 244 315 | . 303 2°7 
Average, 1910-1922.__| .181 | .179 | .156 | 172 |. | | eS eS "932 | .303 | 295 | 1277 

{ 


Table 16 shows the average daily loss of water from the tanks 
shown in Figure 6 for July, August, September, and also for this 
3-month period of each year from 1910 to 1922, inclusive. 

The loss from tank A was by evaporation from a freely exposed 
water surface and is taken to represent the loss of water by evapora- 
tion from reservoirs, canals, large laterals, and small ditches. The 
greatest average daily evaporation occurred in July for the 3-month 
period from 1910 to 1922, inclusive, as shown in Table 16. The 
maximum, minimum, and average monthly and daily evaporation at 
the Rice Experiment Station for the 14-year period from 1910 to 
1923, inclusive, is given in Table 6. 
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The loss of water from tank B is assumed to represent the loss of 
water by evaporation from a rice field during submergence. The 
data presented indicate that the actual evaporation from a rice field 
in July, August, and September varies but little from month to 
month, on account of the uniform conditions produced by the shade 
of the rice plants. 

The loss of water from tank C represents evaporation from a body 
of water shaded by rice plants and also transpiration by the plants. 
The loss from tank C minus the loss from tank B is assumed to 
represent the loss of water by transpiration. The data given in 
Table 16 indicate that the average daily loss of water by transpira- 
tion is greatest in August and September. The total loss of water 
from the rice plats during submergence minus evaporation and trans- 
piration based on the data from tank C is assumed to represent the 
loss of water by seepage. In Table 17 are given data assumed to 
represent the average daily loss of water by evaporation and by 
transpiration from a rice field during the 3-month irrigation period 
of each year from 1910 to 1917, inclusive. The average daily loss 
of water by seepage and by assumed evaporation and transpiration 
from plats in the depth-of-submergence experiments for the 3-month 
period for 1917, 1918, and 1919 are given in Table 18. 


TABLE 17.—Average daily loss of water by evaporation and transpiration from 
tanks B and C at the Rice Experiment Station, Crowley, La., for July, 
August, and September of each year from 1910 to 1917, inclusive 

[Data in inches] 


Loss of water 1910. | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 oe 

Total by evaporation and transpira- 
tiom from tamk Cul: 2.2255 2 et 0. 272 | 0.259 | 0.373 | 0. 236 | 0. 264 | 0. 267 | 0.373 | 0.251 | 0. 287 
By evaporation from tank B__-------- -106 } °094 |} .094) .099 | -116) .1382) .110) 2217 . 109 
By transpiration from tank C_------- SIGH L651 2798 | AST. WAS 135°) 263). 5 1384 . 178 


TABLE 18.—Average daily loss of water by seepage and evaporation and tran- 
spiration from plats in the depth-of-submergence experiments at the Rice 
Experiment Station, Crowley, La., for July, August, and September for 1917, 
1918, and 1919 5 


[Data in inches] 


Depth of submergence (inches) 


Loss of water 


2 4 6 8 
Oe Gy Gea hee ee rps dg BR yp Sg A oe eB che Bc ac 2 0. 316 0. 295 0. 280 0. 438 
By evaporation and transpiration 1_____________________ inches__ . 271 v2 . 271 oR 
By seepage_________- BN ALE E TS: ROE LENGE RSS eros Te AE Si Nad a, do__... . 045 . 024 . 009 . 167 


1 Average daily loss of water from tank C for the 3-month period for 1917, 1918, and 1919. (See Table 16.) 


Daily seepage from the different plats varied in these experiments 
from 0.009 to 0.167 inch. Theoretically, seepage should be propor- . 
tional to depth of submergence. The data of Table 18 agree with 
this theory only in the loss of water by seepage from the plat sub- 
merged 8 inches. In these experiments it was not possible to use the 
broad levees ordinarily used in field practice, and the high narrow 
levees cracked to a greater or less extent in drying. Because of 
variations in cracking, the losses from the plats submerged 2, 4, 
and 6 inches show no relation to the depth factor. The elements 
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‘of error in the data make conclusions unsafe. Under field conditions 4 


the use of broad levees would greatly reduce seepage. 
ROTATION EXPERIMENTS 


Crop rotation has not been a factor in rice culture in southwestern 
Louisiana because of the outstanding value of rice and the unwill- 
ingness of farmers to grow other crops which are not equally remu- 
nerative. Other crops grown are of secondary importance and are 
not a part of any established or intended rotation. The only recog- 
nition of the principle of crop succession in this section is the pastur- 
ing of rice fields after several years of cropping. Good tilldége and 
drainage have maintained production at a fair average yield, but 
that this yield can be increased and the higher yield maintained by 
proper rotation is shown by experimental data obtained at the Rice 
Experiment Station. In Table 19 are given annual and average 


yield data for rice grown in rotation with soybeans and on land con- 


tinuously cropped to rice during the 11-year period from 19138 to 
1923, inclusive. 


TaBLE 19.—Annual and average yields of rice! grown in rotation with soybeans — 


and on land cropped continuously to rice at the Rice Experiment Station, Crowley, 
La., during the 11-year period from 1913 to 1923, inclusive 


Yields per acre (pounds) 


Average for years 
Annual stated (date 
Manner of cropping inclusive) 


6 5 11 


1913-| 1919-} 1913- 
1918 | 1923 | 1928 


Inrotation with soybeans? |2, 940)2, 020/2, 166}2, 230 2, 457/2, 000|3, 080/38, 240/1, 830)2, 400/1, 860} 2, 302) 2,482) 2,384 — 


ORe wane AE Sibe 2. OO 2, 298/2, 2231, 250 818) 957 1, 226)1, 113)1, 225)1, 263) 690) 610} 1,462) 980} 1, 2438 


1 From 1913 to 1918, inclusive, the Honduras variety, and from 1919 to 1923, inclusive, the Wataribune 
variety, were grown in the experiments. 

2 The rotation began in 1912. The Barchet variety of soybeans was grown in 1913 and 1914 and the 
Biloxi variety from 1915 to 1923, inclusive. 


For the 6-year period from 1913 to 1918, inclusive, the Honduras 


variety grown in rotation with soybeans produced an average an- | 
nual acre yield of 840 pounds larger than that produced where it | 
was grown continuously. The higher yielding Wataribune variety | 
produced during the 5-year period from 1919 to 1923, inclusive, an | 


average annual acre yield 1,502 pounds larger than that produced 
where it was grown continuously. Allowing for differences in 
annual yields due to seasonal variations, larger yields were obtained 


and also maintained by the soybean rotation. Efficient drainage and | 


good tillage, supplemented by the organic matter added to the soil 


by plowing under mature soybean plants after harvest, gave returns 


which were not obtained from commercial fertilizers. 


Increased yields were not the only advantage of the soybean 
rotation. When combined with good drainage the decomposed | 
organic matter which was supplied by the soybean plants when | 
plowed under put the soil in a loose and friable condition (fig. 7). 
The upturned soil readily responded to tillage in preparing a suit- 
able seed bed for rice. Such a seed bed is not easily obtained, even | 


with extra tillage, when the soil is deficient in organic matter (fig. 8). 


3 


1913 | 1914| 1915 | 1916 | 1917 | 1918} 1919 | 1920 | 1921 | 1922 | 1993 |¥@azs,|Years,|years, — 


| 
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Fie. 7.—Land to which vegetable matter has been added in autumn or winter by plowing 
nueer mature soybean plants. Such soil is loose, friable, and easily prepared in 
e spring 


Fie. 8.—Land upon: which rice stubble has been plowed under without having grown 
Soybeans. Such soil is cloddy and difficult to prepare in the spring 
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The beneficial effect of the organic matter in the soil was also shown 
in other ways. Where soybeans had been grown moisture was more 
effectively retained in the soil during and immediately after seeding. 
It was therefore seldom necessary to apply irrigation water earlier 
than 30 days after emergence of the rice plants. The early growth 
of the crop also was very vigorous, which indicated greater fertility 
and generally improved soil conditions. 

When grown in rotation with rice, soybeans should be sown on 
land plowed during the previous winter to a depth of at least 5 
inches. The plowed land should be disked several times in the 
spring before seeding. This tillage has an important bearing on 


Fic. 9.—A plat of Biloxi soybeans at the Rice Experiment Station, Crowley, La., 
October 2, 1919. The seed was sown June 15, and the beans were harvested 
November 10 


the control of weeds. If repeated several times during April and 
early May, weeds of many species and especially red rice will be 
destroyed before the soybean crop is sown. 

Sowing soybeans on high ridges, as is done with corn in this sec- 
tion of Louisiana, is not desirable. The high ridges interfere with 
cultivating and harvesting the crop. A slight ridge, however, may 
be an advantage in preventing water from settling on the seed 
when heavy rains occur after seeding. This type of ridge may also 
serve as a useful guide in seeding and cultivating the crop. The 
ridges may be made with a riding disk cultivator. This implement 
usually pulverizes the soil so well that the only additional prepara- 
tion required before seeding is to level the ridges slightly with a 
drag or float. 

Experiments show that soybeans should be sown in rows 4 feet 
apart and at the rate of 30 pounds of seed per acre. Seeding may 


coos 
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‘be done with an ordinary corn planter adjusted to drop one or two 


seeds from 2 to 4 inches apart in the row. The seed should be sown 
just beneath the soil surface. Deeper seeding is likely to result in a 
loss of stand. by, 

The Biloxi is better adapted to rice-field conditions than any other 
variety of soybean that so far has been tested at the Rice Experiment 
Station. This variety should be sown not earlier than the last week 
in May, and preferably not later than June 15. When sown during 
this period the plants are relatively short (fig. 9) and bear short 
limbs that fruit rather heavily. Plants of this type are easily and 
effectively cultivated and can be harvested with machinery without 
appreciable loss. When sown earlier than the week mentioned, the 
Biloxi variety grows very tall and bears large limbs. These limbs 
seriously interfere with cultivation, preventing the destruction of 
many weeds. The larger plants also are not likely to be more pro- 
ductive. Early seeding has little effect on date of maturity, which 
with the Biloxi normally occurs in early November. 

Good cultivation is essential. Cultivation may be done with a 
riding cultivator and should begin as soon as the plants can be 
readily traced in the rows. By using the disk and other attachments 
alternately the soil can be kept in such tilth that red rice and other 
weed seeds germinate quickly and are killed by subsequent tillage. 
The control and eradication of weeds depend upon the frequency and 
thoroughness of cultivation, which should be continued as long as 
weed growth is noticeable. 

The seed of the Biloxi variety does not shatter at maturity. The 


leaves drop when the plants have matured, but the pods remain 


closed and firmly attached. The crop should be harvested after the 
leaves have fallen. but not until the pods will open readily when 
pressed between the fingers. The pods, however, do not dehisce 
readily shortly after the leaves have fallen, and if there is too much 
delay in harvesting the beans may not shell out readily in threshing. 
A delay in harvesting, therefore, may either cause loss or require 
extra labor in shelling the beans. 

In addition to increasing and maintaining the production of rice 
when included in the rotation, soybeans are useful in bringing weeds 
under control. The frequent cultivation they require will destroy 
many aquatic and semiaquatic weeds, especially red rice, even during 
the first season. If continued through five soybean crop years, the 
worst rice-field weeds may be brought under control or completely 
eradicated. During this period it will not be necessary to have an 
unproductive acre of land at any time. 

One of the worst weeds which is effectively controlled by the soy- 
bean rotation is red rice. This extremely noxious weed was intro- 
duced into southwestern Louisiana in seed rice. In habit of growth 
and general appearance it is so similar to the cultivated rices that it 
is not easily distinguished from them until after it has flowered and 
begun to set seed. Its drooping and open panicles, which are not 
characteristic of any of the varieties grown in this section, are then 
distinctive. 

Red rice germinates more readily at low temperatures and will 
grow under more adverse conditions than any of the white or culti- 


vated rices.. These latter varieties when sown in March and early 
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April are at a disadvantage in competition with this weed. On 
account of its quick germination at comparatively low temperatures, 
red rice makes a good growth before the cultivated varieties have 
emerged. If the sown stand is not completely destroyed, the sur- 
viving plants produce only a very small yield. A 25 per cent pro- 
duction of white rice is not unusual in a field that is badly infested 
with red rice. | 2 

The presence of red rice also affects the quality of the white rice. 
Rough rice containing red rice is graded very low for milling pur- 
poses, and the price is materially reduced. Rough rice containing 
red rice should never be used for seed. ; 

The persistency of red rice as a weed is due very largely to the 
shattering of approximately 60 per cent of its seed by maturity. 
Without prompt and continuous control measures, this weed may 
take possession of a field within three seasons. The viability of the 
red-rice seed further complicates the control problem. This seed 
may remain in the ground in a viable state for several years and will 
germinate only when it is brought near the surface by plowing and 
other tillage operations. 

On many farms in southwestern Louisiana where there is a heavy 
infestation of red rice and other weeds, a part of the acreage usually 
is left uncultivated and pastured for the purpose of cleaning the 
land. This method is not effective, because the number of available 
cattle is seldom large enough to keep down weed growth. In addi- 
tion, there is always a quantity of seed of red rice lying too deeply 
in the soil to germinate until the land is again prepared for sowing 
the rice crop. 

In the early winter of 1910-11 one-fourth of an acre of land was 
plowed on the Rice Experiment Station to determine the viability 
of self-sown red-rice seed. The land was so foul with red rice in 
the season of 1910 that it made only a 10 per cent production of white 
rice. This plat was disked and harrowed the following spring until 
a good seed bed was obtained. Seed, however, was not sown upon 
it. A perfect stand of red rice was obtained. This growth was 
mowed when the plants were from 6 to 8 inches high and often 
enough thereafter to keep the plants from flowering and setting 
seed. The land remained in sod for four years and was mowed 
each year during the growing season as often as was necessary to 
prevent growth and seed production. In the winter of 1914-15 © 
the land again was plowed and in the following spring was disked 
and harrowed. Again seed was not sown. The resulting stand of 
red rice was even and uniform and was equal to the stand usually 
obtained by broadcasting seed at the rate of 60 pounds per acre. 
Red rice, therefore, will remain in the ground for at least four years 
without losing its viability. 

After the first year mowing had little effect on the control of red 
rice, because very few seeds of this weed germinated. The greater 
part of the growth on the plat consisted of other weeds. This 
growth would have furnished a certain amount of pasture, but was 
of such character that a large acreage of it would have been required 
to support a small number of cattle. On account of the small 
revenue that would be derived from pasturing a weedy rice field, this 
method of control is expensive and also ineffective in eradicating 
red rice. 
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Corn also has been grown in rotation with rice on some of the 
well-drained lands in an attempt to control red rice. The corn is 
usually grown in high ridges, and this practice makes this crop in- 
effective in controlling the red rice. In making the high ridges a 
large proporton of the red-rice seed is covered so deeply that it 
does not germinate or grow during the season that the corn is being 
cultivated. It remains viable, however, and germinates when later 
the land is prepared for rice. The last cultivation of the corn crop 
also is too early to kill all the weed growth of that same season. Tor 
this reason alone corn is less useful in a rotation with rice than a 
crop requiring cultivation until a later date. The Biloxi soybean 
meets this requirement effectively, for if weed seeds do germinate 
after the last cultivation is given to this crop the new growth will 
be killed by frost before seed 1s produced. 

The effectiveness of continued clean cultivation in controlling red 
rice was determined at the Rice Experiment Station during the sea- 
sons of 1911 to 1915, inclusive, as a part of the general experiments 
on weed control. The land was as foul as that in the sod and mow- 
ing experiment already described. One-fourth of an acre of this 
land was plowed in the winter of 1910 and disked the following 
spring. Plowing in winter and disking in spring were repeated each 
year during the period of the experiment. Seed, however, was not 

sown. A perfect stand of red rice was obtained in the spring of 
1911. Each plowing and disking brought a certain part of the red- 
rice seed to the surface, where it germinated and later was killed by 
disking. Eleven successive germinations of red-rice seed’ were ob- 
tained during 1911. In each of the three succeeding seasons the num- 
ber of germinations was less. In the spring of 1915, which was the 
last season of the experiment, a stand of only 15 red-rice plants was 
cbtained on the entire one-fourth acre plat. This method unques- 
tionably is effective but is expensive in time and labor. The land - 
is also unproductive, a loss properly charged to cost. In addition, 
the soil loses in physical condition and fertility. Although effective 
in actually eradicating the red rice, this method is not equal to the 
soybean rotation. Before seeding both the soybeans and the rice, 
thorough tillage must be included as an important part of the weed- 
control program; but tillage alone can not meet all requirements. 


SUMMARY 


The largest acreage of rice in the United States in one area is 
crown in southwestern Louisiana. Level prairies, clay soils under- 
lain by an impervious subsoil, a large supply of cheap water for 
irrigation, and a subtropical climate have contributed to the success 
of rice culture in this area. 

The rice fields of southwestern Louisiana should be plowed in 
late autumn or early winter to a depth of 5 to 7 inches. The weather 
conditions of November are very favorable for field work, on account 
of the comparatively small amount of precipitation during this 
month. Winter-plowed land must be kept free of surface water. 
Lack of winter drainage may necessitate a second plowing in the 
spring and require much labor to get even an average seed bed. The 
results of an experiment on varying the depth of plowing show that 


a 


* q 
4 


greater yields were obtained from the deeper than from the more — 
shallow plowing. 

The average increase of 477 pounds of rice per acre obtained on a 
smooth seed bed shows that a rough seed bed is not suited for the 
seeding of rice. . . | 

The average yields obtained in the date-of-seeding experiments 
show that the best approximate date for sowing rice is May 14. | 
Earlier seeding than this approximate date, especially on land that 
is foul with weeds, often results in a weedy crop. | 

Weedy fields should be lightly disked repeatedly until May 10, and 
later if necessary. 

The largest average acre yield was obtained when seed was sown 
with a drill at the rate of 80 pounds per acre, although the yield | 
from the 100-pound drilled seeding was practically the same. The 
largest average yields of rice were obtained from sowing at the depth © 
of 1 inch. 

Acid phosphate, sulphate of ammonia, nitrate of soda, and cotton- 
seed meal did not increase the yield of rice when applied alone, 
nor did acid phosphate when apphed with other fertilizers. | 

Dried blood may be advantageously applied as a source of nitrogen 
for rice when a legume is not used to supply this plant food. | 

Sulphate of potash applied at the rate of 100 pounds per acre 
produced an increase in yleld when used alone and with sulphate of 
ammonia. : : 

Sedges, which often become troublesome weeds, are greatly re- 
duced in number when hme is applied, and the yield of rice may be © 
increased by the application of limited quantities of limestone at 
intervals of several years. | | 

The best yields of rice obtained at the rice experiment station were 
secured not by the use of fertilizers but by growing the crop in 
rotation with the Biloxi soybean. 

Soybeans should be sown in rows 4 feet apart at the rate of 30. 
pounds of seed per acre, and not earlier than the last week in May 
or later than June 15. The crop should be harvested after the leaves 
have fallen, but not until the pods will open readily when pressed 
between the fingers. 

Pasturing weedy fields is not effective in controlling red rice. 
The soybean rotation not only produces the best yields of rice but 
also effectively controls red rice and other weeds. Thorough tillage 
berore seeding both the soybeans and the rice is an important part 
of the weed-control program. 

Good drainage, good tillage, and proper crop rotation make un- | 
necessary the application of any commercial fertilizer to the Crowley 
silt loam at the present time. 

The average yield obtained by submerging the land 15 days after 
the rice plants emerged was 720 pounds greater than that obtained 
by submerging 15 days later. With each successive later date of 
submergence there was further reduction in average yield. 

A submergence of 8 inches probably is the greatest depth of water — 
that is required for profitable yields of rice, while a depth of 6 or 
even 4 Eric may be sufficient on very level land where low levees 
are used. 
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